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Description 

Field of the Invention 

[0001] The present invention relates to methods of 
purifying plasmid DNA during column chromatography, 
particularly large scale processing of plasm id DNA suit- 
able for use as a biopharmaceutical in gene therapy and 
gene immunization. 

Background of the Invention 

[0002] All references cited herein are hereby express- 
ly incorporated by reference. Conventional techniques 
for the isolation of plasmid DNA from microbial cells are 
suitable only for small or laboratory scale preparations. 
One widely used technique involves alkaline cell lysis 
and acetate neutralization of plasmid-containing bacte- 
rial cells which results in the precipitation of host genom- 
ic DNA and proteins which are removed by centrifuga- 
tton. The remaining plasmid DNA is precipitated with 
ethanol and subjected to cesium chloride/ethidium bro- 
mide density gradient centrifugation. Ethidium bromide 
separates the plasmid DNA into supercoiled, linearized 
and nicked circular forms and the desired form is col- 
lected. Residual ethidium bromide is removed by extrac- 
tion with butanol and the DNA is precipitated with etha- 
nol. Host cell proteins are removed by repeated phenol 
extraction, followed by DNA precipitation and repeated 
isoamyl alcohol/chloroform extractions to remove the 
phenol. 

[0003] These common laboratory methods used to 
isolate and purify plasmid DNA are not suitable for man- 
ufacturing processes. Nor are they appropriate for the 
production of plasmid DNA for use as a biopharmaceu- 
tical in gene therapy or gene immunization. Density gra- 
dient centrifugations are not scalable; ethidium bromide 
is a known mutagen; phenol is a harsh chemical; and 
the process is labor intensive. 

[0004] Recent efforts to purify recombinant plasmid 
DNA on a large scale have focused on differential pre- 
cipitation using polyethylene glycol (PEG) followed by 
ion exchange and/or size exclusion chromatography. 
Horn et al. ( Hum. Gene Then, 6:565-573, 1 995; PCT Ap- 
plication No. WO95/21250. The yield of plasmid DNA 
using this procedure is typically about 50%. PCT Appli- 
cation No. WO96/02658 discloses large scale plasmid 
DNA purification comprising bacterial cell lysis, anion 
exchange chromatography and reverse phase high per- 
formance liquid chromatography (HPLC). However, a 
major problem with the chromatographic purification of 
plasmid DNA is that the desired product elutes in a 
broad smear rather than in a sharp peak and appears 
in the flow -thro ugh, thus preventing isolation from lysate 
components. 

[0005] Various agents, including polyethylene glycol 
(PEG), trivalent cations (e.g., hexammine cobalt(lll), 
spermidine), alcohol and polyvinylpyrollidone promote 



the condensation of DNA molecules from an elongated 
coiled state to a compacted globular state. Yoshikawa 
et al., J. Am. Chem. Soc., 118:929-930, 1996; Mina- 
gawa et al., Btopolymers, 34:555-558, 1994; Arscott et 

5 al., Btopolymers, 30:619-630, 1990; and Lerman, Proc. 
Natl. Acad. Sci U.S.A., 68:1886-1890, 1971. The ability 
of polyethylene glycol to condense DNA molecules 
seems to occur at concentrations of 1.9-10.0 M PEG 
(Minagawa et al.), with a transition point being at 6.0 M 

10 (Yoshikawa et al.). That is, with low concentrations of 
PEG, DNA molecules stay as elongated coils, while with 
high concentrations, they contract to small globule con- 
formation (Minagawa et al.). 

[0006] There is a need for a method of purifying plas- 
15 mid DNA during column chromatography. This need is, 
especially urgent in the face of the requirement for large 
scale amounts of plasmid DNA that is of sufficient purity 
to be used as a drug or a vaccine in gene therapy or 
gene immunization. The present invention satisfies this 
need. 

Summary of the Invention 

[0007] The invention provides: 

A method for purifying plasmid DNA from microbial 
cells containing said plasmid DNA, comprising: 

(a) preparing a cell lysate; 

(b) recovering said plasmid DNA from cell de- 
bris; 

(c) resuspending said plasmid DNA in a buffer 
containing a condensation agent; 

(d) performing chromatography to purify said 
plasmid DNA, including applying said buffer 
containing said plasmid DNA to a chromato- 
graphic matrix equilibrated with said buffer; 
said matrix selected from the group consisting 
of an ion exchange chromatography matrix, a 
size exclusion chromatography matrix, a chro- 
matofocusing matrix, an affinity chromatogra- 
phy matrix, a hydrophobic interaction chroma- 
tography matrix, and a reverse phase chroma- 
tography matrix. 

Detailed Description of the Preferred Embodiments 

[0008] The present invention provides methods for 
purifying plasmid DNA during column chromatography. 
A short chain polymeric alcohol, preferably polyethylene 
glycol, or another DNA condensation agent, is added to 
a DNA sample prior to column chromatography. The 
short chain polymeric alcohol, or condensation agent, 
promotes improved isolation of plasmid DNA and may 
be used for large scale purification, particularly for man- 
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ufacturing plasmid DNA as a biopharmaceutical. 
[0009] A major problem with the chromatographic pu- 
rification of plasmid DNA from host ceil contaminants is 
that the desired product elutes in a broad smear rather 
than in a sharp peak and appears in the flow-through, 
thus preventing isolation of the plasmid DNA from these 
contaminants. The methods of the present invention 
solve this problem. In the presence of a short chain pol- 
ymeric alcohol, such as polyethylene glycol (PEG), or 
another DNA condensation agent, plasmid DNA elutes 
in a sharp peak and does not appear in the flow-through, 
thus facilitating purification and increasing yields. 
[001 0] Without being bound by any particular theory, 
the uniform binding or plasmid DNA to a chromatogra- 
phy column may result from condensation of DNA in an 
elongated coiled state to a compacted globular state. 
Plasmid DNA exists as a mixture of supercoiled, nicked 
circular, and linearized forms. Upon application of a 
DNA sample to an ion exchange column, the various 
plasmid DNA species can be visualized as binding to 
the chromatographic matrix in a heterogeneous manner 
and with different relative binding constants. The con- 
densation of elongated coils into compact globules may 
account for increased binding to the anion exchange 
matrix in a more homogeneous manner and with similar 
binding constants. Various DNA condensation agents 
are accordingly contemplated as facilitating purification 
of plasmid DNA by the present chromatographic meth- 
ods. 

[001 1 ] Another theory that may explain the increased 
binding of DNA to chromatography columns in the pres- 
ence of polyethylene glycol is the contribution of hydro- 
phobic interactions to conformational shapes. The dis- 
ruption of hydrophobic interactions by various agents 
may allow DNA molecules to assume conformational 
shapes that facilitate binding to a chromatography ma- 
trix in a more consistent manner and with like binding 
constants. Chemical reagents that mediate hydrophobic 
interactions are consequently envisioned as also being 
useful in the present invention. 

[001 2] The use of short chain polymeric alcohols, like 
polyethylene glycol, and other condensation agents that 
cause plasmid DNA to act homogeneously for purposes 
of purification is not limited to ion exchange chromatog- 
raphy. It extends to other chromatographic methods, in- 
cluding size exclusion chromatography, chromatofocus- 
ing, affinity chromatography, hydrophobic interaction 
chromatography, and reversed phase chromatography. 
[0013] The methods of the present invention are ca- 
pable of providing a number of advantages, including 
higher product recovery of plasmid DNA. The yield of 
DNA using these methods can be fully 90% for the chro- 
matography step. Moreover, this invention is adaptable 
to producing large scale quantities of plasmid DNA with 
sufficient purity for use in human application. 
[0014] Plasmid DNA is isolated from microbial cells. 
It is readily apparent to those skilled in the art that a wide 
variety of microbial cells are suitable for use in the meth- 



ods of the present invention, including yeast cells and 
bacterial cells. A preferred microbial fermentation is a 
bacterial fermentation. A preferred bacterial fermenta- 
tion is a fermentation of E. coll cells. The microbial fer- 
5 mentation may be grown in any liquid medium that is 
suitable for growth of the bacteria being utilized. 
[0015] The DNA plasmid to be purified by the methods 
of the present invention can be any extrachromosomal 
DNA molecule. It is readily apparent to those skilled in 

10 the art that the plasmids can be virtually any size or char- 
acter. The plasmids can be high copy number, low copy 
number, or run away plasmids. They can contain a range 
of genetic elements that include selectable genes, 
polylinkers, origins of replication, promoters, enhanc- 

15 ers, leader sequences, polyadenylation sites, and ter- 
mination sequences. The plasmids can encode human 
genes of basically any origin, and animal genes, too. 
[001 6] Microbial ceils containing the plasmid DNA are 
first harvested from the fermentation medium to produce 

20 a cell paste. Any conventional means to harvest cells 
from a liquid medium is suitable. Such means include 
centrifugation, filtration, and sedimentation. 
[0017] Next is cell lysis. Typically, the cells are resus- 
pended in buffer. We do not recommend enzymatic 

25 treatment to weaken any cell wall, because the animal 
enzymes that must be used may harbor animal viruses 
that would infect human recipients of any product plas- 
mid DNA obtained by these methods. The cells are in- 
stead preferably lysed using dilute base and detergent. 

30 The resultant lysate is then acidified to precipitate chro- 
mosomal DNA and host proteins. 
[0018] Cell debris and other impurities are next re- 
moved by standard means, such as centrifugation, fil- 
tration, or sedimentation. We clarify the resultant super- 

35 natant by filtration with diatomaceous earth. Filtration 
with diatomaceous earth also reduces the concentration 
of host RNA with respect to the supernatant. 
[0019] After this, plasmid DNA can be precipitated 
from the clarified filtrate using a precipitating agent un- 

40 der suitable conditions, collected, and resuspended in 
a buffer. Next, we precipitate host RNA, proteins, and 
lipopolysaccharides, as opposed to plasmid DNA, with 
a precipitating agent under conditions appropriate for 
this purpose. Finally, the filtrate is collected and plasmid 

45 DNA re-precipitated using a precipitating agent under 
conditions suitable therefor. Column chromatography is 
next. 

[0020] The DNA pellet is resuspended in column buff- 
er prior to column chromatography. This buffer contains 

so polyethylene glycol or another DNA condensation 
agent, either alone or in combination. Typically, the con- 
centration of PEG in the DNA solution is from or about 
0.1 % and to or about 4% (w/v), preferably about 1% (w/ 
v). If the PEG concentration is less than about 0.1% (w/ 

55 v), no enhancement of plasmid DNA binding occurs. If 
the PEG concentration is greater than about 4% (wA/), 
DNA begins to precipitate out of solution. For PEG- 
8000, this range of from or about 0.1% to or about 4% 
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corresponds to a molar concentration of 1 .7 x 1 0" 4 M 
and 6.7 x 10" 3 M. 

[0021] Plasmid DNA is applied to an anion exchange 
column equilibrated in the same buffer as the DNA sam- 
ple. A wide variety of available anion exchange matrices 
are suitable for use in the present invention, including, 
but not limited to, those available from POROS Anion 
Exchange Resins, Olagen, Toso Haas, Sterogene, 
Spherodex, Nucleopac, and Pharmacia. The column is 
washed with several bed volumes of the buffer. The 
flow-through peak contains virtually no plasmid DNA, in- 
dicating nearly complete DNA binding to the column ma- 
trix. In contrast, plasmid DNA is present in the flow- 
through when buffer lacking polyethylene glycol is used. 
[0022] Plasmid DNA is eluted from the column with a 
single step salt elution in a buffer containing polyethyl- 
ene glycol. Column fractions are analyzed for plasmid 
DNA by agarose gel electrophoresis. Fractions contain- 
ing plasmid DNA are pooled, precipitated, resuspended 
and applied to a gel filtration column for further process- 
ing. Finally, the column purified DNA is readied for ulti- 
mate final formulation, sterile fill and finish. 
[0023] The elution profile from the ion exchange col- 
umn is consistent with different DNA preparations. This 
success extends to large scale DNA preparations as de- 
scribed in Example 4 below. Thus, reproducible chro- 
matography purifications are achieved when a DNA 
condensation agent is present in the column buffer. 
[0024] The use of many DNA condensation agents in 
the present method is contemplated. Such agents in- 
clude, but are not limited to, short chain polymeric alco- 
hols having 1 to 4 carbons (e.g., polyethylene glycol), 
trivalent cations (e.g., hexammine cobalt (III), spermi- 
dine), short chain alcohols (e.g., methanol, ethanol; iso- 
propanol) and other polymers (e.g., polyvinylpyrol- 
lidone). Although polyethylene glycol having an average 
molecular weight of about 7,000 to 9,000 is preferred, 
and PEG-8000, a polyethylene glycol having an aver- 
age molecular weight of 8,000, is particularly preferred 
for use in the present invention, polyethylene glycols 
having other average molecular weights are also con- 
templated. These include, for example, PEG-200, PEG- 
500, PEG-1000, PEG-8000 and PEG-1 0,000. Suitable 
choices and amounts of a particular DNA condensation 
agent for use in the methods described herein can easily 
be determined by one of ordinary skill in the art, for ex- 
ample, by performing the experiments described in Ex- 
amples 1-5 and applying scientific methodology to test 
variables while running controls. 
[0025] Plasmid DNA was isolated by bacterial cell 
lysis and column chromatography as described in the 
following examples. 

Example 1 

Small scale bacterial cell lysis and plasmid recovery 
[0026] Approximately 50 grams of VCL-1 005G/A con- 



taining E coli cells were used. The plasmid DNA, VCL- 
1 005G/A, was derived from a pBR322 plasmid. It was 
approximately 5,000 bp in size. It expressed the gene 
encoding the kanamycin resistance protein (Tn903). It 

5 also encoded the heavy (human HLA-B7 cDNA) and 
light (chimpanzee p-2 microglobulin cDNA) proteins of 
a Class 1 Major Histocompatibility Complex termed 
HLA-B7. These two proteins were expressed on a bi- 
cistronic mRNA. Eukary otic cell transcription of this mR- 

10 NA was dependent on a Rous Sarcoma Virus promoter 
sequence derived from the 3' Long Terminal- Repeat 
and on a transcription termination/polyadenylation sig- 
nal sequence derived from the bovine growth hormone 
gene. Eukaryoticcell expression of the heavy chain was 

is regulated by the 5' cap-dependent protein translation 
start site. Expression of the light chain was regulated by 
a Cap Independent Translational Enhancer (CITE) se- 
quence derived from the Encephalomyocarditis Virus. 
Replication of the plasmid in bacterial cells was control- 

20 led by the presence of a bacterial origin of replication. 
[0027] The cells containing plasmid DNA were resus- 
pended in 300 mi 10 mM Tris-HCI, pH 8.0, 61 mM glu- 
cose, 50 mM EDTA. Lysis occurred after the addition of 
600 ml 0.2 N NaOH, 1% SDS and incubation for 8 min- 

25 utes. Cellular debris was precipitated with 450 ml 3 M 
potassium acetate, pH 5.0, followed by incubation for 8 
minutes. Cellular debris remaining in the lysate was re- 
moved by addition of 130 g Celite Hyflo Super eel (flux 
calcined) (Celite Corp., Lompoc, CA), followed by pas- 

30 sage through a Celite pre-coated A/E filter disk (Gelman 
Sciences, Ann Arbor, Ml) in a Buchner filter under vac- 
uum. The filtrate was passed through a Whatman. #4 fil- 
ter cup to remove any fines, followed by addition of 30% 
PEG in 1 .6 M NaCI to a final concentration of 8% PEG 

35 to precipitate plasmid DNA. The sample was stirred 
overnight at 4-8°C. 

[0028] Plasmid DNA was collected by centrifugation 
at 6,000 x g for 40 minutes. The pellet was dried for 1 0 
minutes and resuspended in 50 ml TE buffer (1Q mM 
40 Tris-HCI, pH 8.0, 1 mM EDTA). An equal volume of 5 M 
ammonium acetate was added to the sample, followed 
by incubation for 15 min on ice. The sample was centri- 
fuged at 2,000 x g for 30 min. Plasmid DNA in the su- 
pernatant was precipitated by addition of 0.6 volumes 
45 of -20°C isopropanol. After a 2 hour incubation at -20°C, 
the sample was centrif uged at 2,000 x g for 30 minutes. 
The DNA pellet was dried for 10 minutes and resus- 
pended in 30 ml TE containing 0.15 M NaCI. 
[0029] Plasmid DNA was subjected to anion ex- 
so change chromatography in both the presence and ab- 
sence of PEG as described below. 

Example 2 

55 Anion exchange chromatography 

[0030] The 30 ml plasmid DNA sample prepared in 
accordance with Example 1 was divided in half. To one 
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of the samples was added solid PEG-8000 to a final con- 
centration of 1% (w/v). PEG-8000 was not added to the 
other 15 ml sample. A Q-SEPHAROSE™ Fast Flow an- 
ion exchange column (Pharmacia, Piscataway, NJ) (5.0 
x 5.0 cm) was pressure packed using the Pharmacia Bi- 
oPilot™ system. The column was equilibrated with ei- 
ther Buffer A (10 mM Tris-HCI, pH. 8.0, 0.7 M NaCI, 1 
mM EDTA) containing 1% PEG-8000 or with Buffer A. 
Each 15 ml aliquot was individually loaded into the Bio- 
Pilot superloop. After the PEG-containing sample was 
loaded, a four bed volume wash with buffer A containing 
PEG was performed. Afterthe control sample (no PEG) 
was loaded, a four bed volume wash with buffer A was 
performed. The flow-through peak was collected and re- 
tained for analysis on an agarose gel. The DNA was 
then eluted from the column with four bed volumes of 
100% buffer B (10 mM Tris-HCI, pH 8.0, 1 mM EDTA) 
containing 1% PEG-8000 for the PEG-containing DNA 
sample or with buffer B (no PEG) for the control DNA 
sample. 50 ml fractions were collected. Both the flow- 
through and the fractions eluting after washing with buff- 
er B were analyzed by electrophoresis on a 0.8% aga- 
rose gel in the presence of ethidium bromide. 
[0031] The results indicated that in the presence of 
1% PEG-8000, nearly the entire DNA sample was re- 
tained on the column as virtually no DNA was present 
in the flow-through. In contrast, in the absence of PEG- 
8000, significant leakage of plasmid DNA from the col- 
umn occurred in which plasmid DNA eluted in the flow- 
through with various contaminants, indicating that com- 
plete binding of DNA was not obtained. The presence 
of PEG-8000 improved the recovery of plasmid DNA 
from as little as 20% to generally 80%. 
[0032] Large scale plasmid purification was per- 
formed as described below. 

Example 3 

Large scale bacterial cell lysis and plasmid recovery 

[0033] 500 g VCL-1005G/A containing cells were 
lysed in an 8 gallon ASME 31 6T electropolished pres- 
sure vessel. The cells were resuspended in 3 liters of 
10 mM Tris-HCI, pH 8.0, 61 mM glucose, 50 mM EDTA. 
Lysis occurred after addition of 6 I of 0.2 N NaOH, 1% 
SDS and incubation for 8 min. Cellular debris was pre- 
cipitated with 4.5 I of 3 M potassium acetate, pH 5.0, 
followed by incubation for 8 minutes. Cellular debris in 
the lysate was removed by addition of 675 grams Celite 
Hyflo Super eel (flux calcined) followed by pressure fil- 
tration through a Cuno 8ZP1 P 31 6T stainless cartridge 
holder containing a 7 cell SP50 cartridge (CUNO, Inc., 
Meriden, CT). The clarified lysate was concentrated and 
buffer exchange was performed using a 6 FT 2 PTQK 
TFF cartridge (Millipore Corp., Bedford, MA). A 701 S 
pump (Watson Marlow, Inc., Witmington, MA) was used 
at a flow rate of 4 l/min (tubing was 3/8" ID Masterflex 
Pharmed). A six fold volume reduction was followed by 



8 

diafiltration with two volumes of 10 mM Tris, pH 8.0, 1 
mM EDTA. 

[0034] Plasmid DNA was precipitated from the clari- 
fied lysate by addition of 30% PEG-8000 in 1 .6 M NaCI 
5 to a final concentration of 8% overnight at 4°C with gen- 
tle stirring. Plasmid DNA was collected by centrifugation 
at 6,000 x g for 40 minutes using a Jouan KR4 22 cen- 
trifuge. The pelleted plasmid DNA was resuspended in 
400 ml TE, followed by addition of an equal volume of 
io 5 M ammonium acetate. The solution was mixed thor- 
oughly and incubated on ice for 15 minutes, followed by 
centrifugation at 6,000 x g for 20 min. Plasmid DNA was 
precipitated from the supernatant by addition of 0.6 vol- 
ume -20°C Optima grade 2-propanol (Fisher). Following 
is a minimum of 2 hours incubation at -20°C, the precipi- 
tated DNA was pelleted at 6,000 x g for 20 minutes using 
a Jouan KR4 22 centrifuge. The pellet was resuspended 
in 300 ml buffer A containing 1% PEG-8000. The final 
plasmid DNA concentration as determined by absorb - 
ance at 260 nm was about 4 mg/ml and the total amount 
of nucleic acid was 1 .3 grams. 

[0035] Plasmid DNA was subjected to anion ex- 
change chromatography as described below. 

Example 4 

Anion exchange chromatography 

[0036] A Pharmacia BPG 1 001 500 column was pres- 
sure packed using the Pharmacia BioPilot™ system ac- 
cording to the manufacturer's instructions. Final column 
dimensions were 10 x 13 cm resulting in a bed volume 
of about 1 ,000 ml. The column was equilibrated with four 
volumes of buffer A containing 1 % PEG-8000 at a flow 
rate of 35 ml/min. The partially purified plasmid DNA 
prepared in accordance with Example 3 was passed 
through a 0.45 (xm sterile Acrodisc syringe fitter (Gelman 
Sciences) and loaded into the BioPilot Superloop. After 
the sample was loaded onto the column, a three bed 
volume wash with buffer A was performed. The flow- 
through peak was collected in a 2 I roller bottle and re- 
served for gel analysis. The DNA was then eluted from 
the column with two bed volumes of 1 00% buffer B con- 
taining 1% PEG-8000 for an additional two bed vol- 
umes. Fractions (45 ml) were collected afterthe step to 
100% buffer B. Following chromatography, the column 
was washed with one column volume of 2 M NaCI, fol- 
lowed by two column volumes of 1 M NaOH. Fractions 
and flow-through were analyzed by electrophoresis on 
a 0.8% agarose gel and fractions containing plasmid 
DNA were pooled and precipitated with 0.6 volume cold 
2-propanol. 

[0037] Similar to the results obtained in Example 2, 
basically no plasmid DNA was present in the flow- 
through. Plasmid DNA eluted only after application of 
the step salt gradient (buffer B). 
[0038] The plasmid DNA obtained by anion exchange 
chromatography in the presence of 1% PEG-8000 was 
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graphic matrix. 

3. The method of claim 1 or claim 2, wherein said 
lysate is prepared with dilute base and detergent. 

5 

4. The method of any one of claims 1 -3, wherein said 
lysate is clarified by filtration with diatomaceous 
earth. 

10 5. The method of claim 4 wherein plasmid DN A is pre- 
cipitated from the clarified lysate, prior to the chro- 
matography. 

6. The method of any one of claims 1 -5, wherein said 
15 condensation agent is polyethylene glycol. 

7. The method of claim 6, wherein said polyethylene 
glycol is added in an amount between 0.1% and 4% 
(w/v). 

20 

8. The method of claim 7, wherein said polyethylene 
glycol is added in amount of about 1% (w/V). 

9. The method of any one of claims 6-8, wherein said 
25 polyethylene glycol has an average molecular 

weight of 7,000 to 9,000. 



further purified by gel filtration chromatography as de- 
scribed below. 

Example 5 

Gel filtration chromatography 

[0039] A Pharmacia BPG 1 00/950 gel filtration col- 
umn was pressure packed with SEPHACRYL™ S-1000 
using the BioPilot system. Final column dimensions 
were 10 x 85 cm for a bed volume of about 6.5 L The 
isopropanol-precipitated plasmid DNA from Example 4 
was collected by centrifugation at 6,000 x g for 20 min, 
resuspended in 10 mM Tris, pH 8.0, 150 mM NaCI, 1 
mM EDTA, and passed through a 0.22 u.m sterile cellu- 
lose acetate Acrodisc syringe filter. The DNA was load- 
ed onto the column. The column running buffer was 10 
mM Tris, pH 8.0, 150 mM NaCI, 1 mM EDTA and the 
flow rate was 8 ml/min. Fractions (45 ml) were collected 
and analyzed by 0.8% agarose gel electrophoresis. 
Fractions containing predominantly supercoiled DNA 
were pooled and precipitated with two volumes of cold 
ethanol. 

[0040] It should be noted that the present invention is 
not limited to only those embodiments described in the 
Detailed Description. Any embodiment which retains the 
spirit of the present invention should be considered to 
be within its scope. However, the invention is only limited 
by the scope of the following claims. 



Claims 

1 * A method for purifying plasmid DNA from microbial 
cells containing said plasmid DNA, comprising: 

(a) preparing a cell lysate; 

(b) recovering said plasmid DNA from cell de- 
bris; 

(c) resuspending said plasmid DNA in a buffer 
containing a condensation agent; 

(d) performing chromatography to purify said 
plasmid DNA, including applying said buffer 
containing said plasmid DNA to a chromato- 
graphic matrix equilibrated with said buffer; 
said matrix selected from the group consisting 
of an ion exchange chromatography matrix, a 
size exclusion chromatography matrix, a chro- 
matofocustng matrix, an affinity chromatogra- 
phy matrix, a hydrophobic interaction chroma- 
tography matrix, and a reverse phase chroma- 
tography matrix. 

2. The method of claim 1, wherein said chromato- 
graphic matrix is an anion-exchange chromato- 



10. The method of claim 9, wherein said polyethylene 
glycol is PEG-8000. 

30 

Patents nsprtiche 

1 . Verfahren zur Reinigung von Plasmid-DNA aus die- 
35 se Plasmid-DNA enthaltenden mikrobiellen Zellen, 

umfassend: 

(a) die Herstellung eines Zelllysats; 

(b) die Gewinnung der Plasmid-DNA aus Zell- 
40 trummern; 

(c) das Resuspendieren der Plasmid-DNA in ei- 
nem ein Kondensationsmittel enthaltenden 
Puffer; 

(d) die Durchf tin rung von Chromatographie zur 
45 Reinigung der Plasmid-DNA, umfassend das 

Auftragen des Plasmid-DNA enthaltenden Puf- 
fers auf eine mit dem Puffer aquilibrierte chro- 
matographische Matrix, wobei die Matrix aus 
der aus einer lonenaustauschchromatogra- 
50 phie-Matrix, GroBenausschlusschromatogra- 

phie-Matrix, Chromatofokussierungs-Matrix, 
Affinitatschromatographie- Matrix, Hydrophob- 
chromatograp hie- Matrix und Umkehrphasen- 
chromatog rap hie- Matrix bestehenden Gruppe 
55 ausgewahlt wird. 

2. Verfahren nach Anspruch 1 , worm die chromatogra- 
phische Matrix eine Anionenaustauschchromato- 
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graph ie-Matrix ist. 

3. Verfahren nach Anspruch 1 oder2, worin das Lysat 
mlt verdunnter Base und Detergens hergestellt 
wird. 

4. Verfahren nach einem der Anspruche 1 bis 3, worin 
das Lysat durch Filtration mrt Diatomeenerde ge- 
klart wird. . 

5. Verfahren nach Anspruch 4, worin Plasmid-DNA 
vor derChromatographie aus dem geklarten Lysat 
ausgefallt wird. 

6. Verfahren nach einem der Anspruche 1 bis 5, worin 
das Kondensationsmittei Polyethylenglykol ist. 

7. Verfahren nach Anspruch 6, worin das Polyethylen- 
glykol in einer Menge zwischen 0,1 % und 4 % 
(GewWol.) zugesetzt wird. 

8. Verfahren nach Anspruch 7, worin das Polyethylen- 
glykol in einer Menge von etwa 1 % (Gew./Vol.) zu- 
gesetzt wird. 

9. Verfahren nach einem der Anspruche 6 bis 8, worin 
das Polyethylenglykol ein mittleres Molekularge- 
wicht von 7.000 bis 9.000 aufweist. 

10. Verfahren nach Anspruch 9, worin das Polyethylen- 
glykol PEG-8000 ist. 



2. Le precede de la revendication 1 , dans lequel ladite 
matrice chromatographique est une matrice chro- 
matographique a echange d'anions. 

s 3. Le precede de la revendication 1 ou de la revendi- 
cation 2, dans lequel ledit lysat est prepare avec ba- 
se diluee et detergent. 

4. Le procede de Tune quelconque des revendications 
10 1-3, dans lequel ledit lysat est clarifie par filtrage 

avec une terre de diatomees. 

5. Le procede de la revendication 4 dans lequel I'ADN 
plasmidique est precipite a partir du lysat clarifie, 

15 avant la chromatographie. 

6. Le procede de Tune quelconque des revendications 
1-5, dans lequel ledit agent de condensation est le 
polyethylene glycol. 

20 

7. Le procede de la revendication 6, dans lequel ledit 
polyethylene glycol est ajoute en une quantite entre 
0,1 % et 4 % (p/v). 

25 8. Le procede de la revendication 7, dans lequel ledit 
polyethylene glycol est ajoute en une quantite d'en- 
viron 1 % (p/v). 

9. Le procede de Tune quelconque des revendications 
30 6-8, dans lequel ledit polyethylene glycol presente 
un poids moleculaire moyen de 7000 a 9000. 



10. Le procede de la revendication 9, dans lequel ledit 
Revendications polyethylene glycol est PEG-8000. 

35 

1 . Un procede de purification d'ADN plasmidique issu 
de cellules microbiennes contenant ledit ADN plas- 
midique, comprenant les etapes consistant a: 

(a) preparer un lysat de cellules; 40 

(b) recuperer ledit ADN plasmidique a partir de 
debris de cellules; 

(c) remettre en suspension ledit ADN plasmidi- 
que dans un tampon contenant un agent de 
condensation; 45 

(d) effectuer une chromatographie pour purifier 
ledit ADN plasmidique, comprenant le fait d'ap- 
pliquer ledit tampon contenant ledit ADN plas- 
midique a une matrice chromatographique 
equilibree par ledit tampon; ladite matrice etant 50 
selectionnee a partir du groupe se composant 
d'une matrice de chromatographie a echange 
d'ions, d'une matrice de chromatographie a ex- 
clusion de dimensions, d'une matrice de chro- 
matofocalisation, d'une matrice de chromato- 55 
graph ie a affinite, d'une matrice de chromato- 
graphie a interaction hydrophobe et d'une ma- 
trice de chromatographie a inversion de phase. 



